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, . : > ; ^^^^ : 

:Th# present Irtvetjtlon rdates to masking part of asubstrate's 
surface to fecllifateselecth/etycoattag desired porUpn$ of ^ . 

Whilst the invention wffl be described with particulai: reference to 
masking portions of ^laaings or gla^ sheets It may aaso. be^ 14^ wfth other 
6 substrates. 

In a coated car windscreen, it msf be desired to provide an nonr 
coated band around the. periph^ of iha windscreen to reduce the Ukellhodd 
of cbnbSioh 6f tiie coating by Ingrera of moisture. Such a non-coakd band 
may also provide electrical Isolation between the edge of the windscreen and 
W the coating layer If the windscreen's coating layer is electrically beatable and 
provide a portion at which electrical connectors may be arranged. A non- 
coated data transmission window may also be provided In the coated glazing, 
for example for the passage of infra-red or other data signals. Selectively 
coating desired areas of the ^ing may also facilitate incorporation of heatli^ 
75 ^sterns, antermas and sensors. 

US patent 5,492,750 describes the use of reusable rigid, melal 
masks positioned over a glass substrate prior to depositing a coating layer so as 
to provide non-coated portions. Such masks are inconvenient to manipulate, 
lequire regular cleaning and are prone to produce an undesirable ghosting 
2(7 effect rather than a dean demarcation between coated and non-coated 
portions. A separate set of masks comprising a number of individual masks for 
each pattern of coating to be deposited is required for industrial production. 

US patent 5,713,986 describes the use of a water soluble resist 
material which is applied in a predetermined pattern over a substrate prior to 
25 the deposition of a coating layer. This resist maierial and ihe overlaying 
material are dissolved away so as to provide non-coated portions. The 
dissolution of the resist material requires applying water at high temperature 
which may be cosily when used in a large scale process. 
The resist material includes substances such as a water soluble fihn former, a 
30 surfactant, a rinsing agent and one or more solvents. The total weight 
percentage of the fflm^fbrmer, the surfactant and the rinsing agent is generally 
Kept low, thereby providing a resist material which has a substantially low 
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viscosity. When using $ci:een-prlnting to apply the resist material^ it is necessary 
to add a film thickener to increase the viscosity of the resist material. These 
fllm-thid<eneira rnay be Insoluble, in water at high temperature and thus difficult 
to remove ftom the substrate. They may react wrih the resist material and for 

4 ©ssn^e dog the ©creen usi^. for the J^rinttr^. 1^ey may also have a 

^^^^ ^^Me. i^^ rs(iulres applying the masl^ a^nt within 24 hours 

. /V|^ • . 

All these i&tx^% ciis^is^^h^ cest ptt^bl^s when u^lng such a i^ist 

xna&Hal in a large scale proc^ for the manoCaqture of coated substrates. 

70 ^ According to one a^cl^ the present inve?tfion provides a 

metiiod of forming a coating film at part of a surfece as defined in Qaim 1. 

The temi Inert as used herein means ^at Ihese particles do npt 
react chemically to any significant extent with the substrate, with the coating 
film or, preferably, with any other material encountered during the 

?5 manufocturing process. 

The solid pardcles are {preferably inorganic or substemtially 
inorganic and their solublUty is preferably low in water. The soUd particles may 
be insoluble or substeintiaUy insoluble in water. For example, the inert solid 
may be an alkaline-earth carbonate, preferably caldum carbonate. Caldum 

20 carbonate has the advantage to be a readily available and cheap compound. 

The masking agent may be an enamel. An enamel generally 
comprises a frit, a medium and perhaps pigments for the colour. Enamels may 
be applied easily onto Ihe surface of the substrate, for example by screen- 
printing techniques, and may provide the portion of the substrate free of the 

2& coating film with a substantially well-defined pattern. 

In the present invention, the enamel preferably does not comprise any 
pigment Advantageously, the enamel is colourless or transparent Any traces 
of such an enamel that may inadvertency be present on tiie finished product 
may be substantially invisible to the naked eye. 

30 The fluid applied to remove the masking agent may be a liquid and preferably 
comprises water, preferab^ at least 50% of water> more preferably 80% of 
water and most preferably consists of water. Application of tfie fluid to remove 
the masking agent may occur by any means, for example, spraying or pouring 
water, water vapour or steam and is pref^ably applied at a pressure greater 

35 than atmospheric pressure, for example by using pressurised Jet of water. The 
fluid may be appUed at room temperature or may be heated. 

AppUcation of water or other fluid to remove the masking agent 
may help to avoid possible damages to the remaining coating film that could 
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occur when using other techniques such as rubbing, brushing and/or any other 

related means. 

Accottiins to another aspe(*, ^ 
iriethod of fpiniing a coatifts at part of a sutfetce of a substrate, as. defined 

J; . , i^^lass hai tiie advantege of i)i^g an inett'an^^ ira^|^ijreht solid 
wheflier.it is. i«ied b flie fpr^^ of mictijbiBads, hfi the form pf ground glass, £^ 

:^S$^er.w<J#*t. . ^ •. r*' s,l..' ■• 

The mean nurriber dlam^ of the glass particles pr^Krably ^ 

10 comprised b^ilw^a 5 and 100 j»m, more prefei^tjlybetwe^^^^ 

The expression mean number diameter as herein referred to 

defines the sum of the diametgr of each parHcle divided by the total number of 

particles i.e. the mean average partlde diameter. 

Pmfembly, at least 45%. 50%, 55%, 60%, 65% or 70% of the glass partldes 
IS have a diameter ftat Is wlttiin -4imi and +4/*m of the mean number diameter. 

Aocoiding to a further aspect; the present inventon provides a 
method of forming a coating film at part of a surface of a substrate as defined 
in Claim 10. 

A masking agent which comprises a soUd phase consisting of 
20 particles of which at least 50% of said particles in number have a diameter 
which is wittiin -4//m and +4^im of the mean number diameter may be 
removed relative^ easily from the surface of the substrate. Such a making 
agent may comprise particles of which the medorHy are of similar stee; this may 
result in the masldng agent fbrming a subsianfial^ porous layer. 
25 The solid phase according to dalm 10 is preferably seledied from 

the group consisting of inert soUd, soUd phase of an enamel and glass. 

the mean diameter of the particles is preferably comprised 
between 5 and 100 ^m, mote preferably between 5 and 50 fx>m, most 
preferably between 5 and 20 advantageously comprised between 8 and 
30 Idfon, 

In particulariy advantageous forms of the invention the particle 
cumulative number size distribution is such that at least 56%, preferably at least 
70%, mora preferably at least 80% of the particles have a diameter that is 
within 'M*™ and+ ^ M»n of *he mean number diameter, preferabfe^ within - 3 
55 (Ml and + 3 jt*m of mean number diaraetBr, more preferably within- 2.5 
fim and + 2.5 j»m of the mean diameter. 

The masking agent according to tiie present invention preferably 
further comprises a substance which facilitates the application of the masking 
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agent at the surface of the substrate in the fbnn of a layer or film or liquid or 
paste. The substance may be a compound which has a boilins point comprised 
. between lOO and 3bO°C;» preferably cbifqprised betweeti and 250"C^ tos 
example of 190!'C or 230°C. The substanc» ^ advantaseou^ s^iected from . 
tiie i^raup colMjiig of alcohol ss^mijst, omrnafic soiye^ sqIv^Is, 

^ for exSiRjiptej an ap^ • 
'•'''^^•■'■■■^^ erf the: suSitenQe jjwsent itvflie Wi^i^ taag^ 

*^^vtitfy depehding on the mtm of the solid and the desired viscosity of the 
70 masking agent. The quantity of substsunce^ dltsotly b^ors It Is applied tq the 
- . . surfeca of the substrate, may be comprised behween 20% and 50% by weight 
of masking agent, preferably between 25% and 45% by weight, for example 
40% by weight. 

The solid phase of the masking agent may be obtained by 

IS evaporating s^d subsfemce from the making agent The solid phase is 
preferably free of said substance or substantially fiiee of ssdd substance. 

The present invention also provides a method of forming a 
coating film at part of a surfece of a substrate as defined In Claim 19. 

Enamels are compounds which commonly acquire a certain 

20 hardness and a good adherence to the substrate to which they are applied 
upon heating at high temperature, for example at an oven temperature 
comprised between 450*'C and 600^C. They are, for example, applied on 
glazing such as windscreens in the automotive Afidustiy in order to provide a 
permanent opaque peripheral band around the grazing. 

25 Depositing the coating film under at least partial vacuum enables 

deposition at a lower temperature than would generally be required if the 
coating film was to be deposited pyrollHcally and may thus avoid, when the 
masking agent is an enamel, excessive adherence of the enamel to the surfiace 
of the substrate thereby facilitating its subsequent removal Preferably, the 

30 enamel is heated at an oven temperature of less than 420''C, more preferably 
less than 300 ""C, most preferably less than 200^C. 

Advantageously, an enamel comprising at least 50% by weight 
of frit, for example 60% by weight of frit, is used as masking agent according to 
the present invention. The M preferably comprises 50-70% SiO^, 0-36% B^C^, 

35 0-6 % LlgO, 3-10% AI2O3, 0-6% ZrOa, 1,0-10.0% Na^O, 0*18% TlOg, 0-36% 
ZnO, 0-2.5 F, 0 -20 KgO, 0.4-4% CaO, 0-4.0% FeaOsi 0-1% P3O5, 0-46% 
BigOa, 0-2% VgOs, 0-2% SbgOa, 0-0.1% CrA. 0-30% MnO, 0-3% BaO, 0-1% 
CuO, 0-2.5 SrO, 0-1 MgO, 0-1.6 La203, 0-0.16 AgO, 0-0.5% S and less than 



fcP 40 25.03.2002 10:54 

6 



0.1% Pb \n perceniaga by total weight of frit, more preferably 50-70% SlOg, 
15-25% BgOg, 5-10% AI2O3, 4-6% ZtO^, 2,5-5.0% NagO, 1-2% TlOg, l-27o 
ZnO, 0-1,5 F, 0.7-1.0 HjO. 0.4W).8% Cap. 0 J^0.5% Feapa, 0-0^5% Pps and 
; is® tiian 0.1% Pti expt^^ 

. '''^■ :::^t&& ^ sel^t^ 6oni tfie §^ corisfeSng of 'ateoiipl soifvenls, aromatic 
> ? ;^lvenl8, aUpiuific i^h/chls, watfflf' and combinations of tuwp or moire of th^^^ 
' 7||i?|la. Ffet ^SKSn^lei djptojnrteiiss^TO^^ Is k pastts?jariy a(j|proprtets medium. 
" enamdl iM@fe{a% comprises legs iJian .SO% by w«^ifi|kt of m^uiis, for 

10 exOTiple40%by w^^tof roe#im. 

The enamel pi«fembty does not comprise any pigment 
Additional milium, for example djpropyleneSlycql, may be 
added to the masking agent in Hs cpnceritcatBd fbim before lis apl^tion over 
part of a suilaoe of substrate in order to obtain the deidred vtecosHy* 
15 depending on ttie metiiod of application of the masking agent 

Preferably, at least 55% of the particles of the sobd phase of the 
enamel have a diameter wHhin -AfJim and +4jLttn of the mean number diameter 
of tiie partides of the solid phase. 

The mean diameter of these particles is advantageously 
20 comprised between 5 and 50 Aim, preferably between 8 and 15 jfim. 

The visoosHy of the masking agent applied over part of the 
surface of the substrate is preferably oompri^ between 10,000 and 50,000 
mPas, more preferably between 15,000 and 45,000 mPa.8, most preferably 
between 25,000 and 40,000 mPa.s. These «inges of viscosity may fadlltale 
25 application of tiie maddng agent to the substrate, for example by printing, 
screen-printing' and particularly by silk screen-printing. Alternatively, the 
viscosity may be comprised between 200 and 50,000, more preferably 
behween 2,000 and 45,000 raPa.s. 

The viscosity may be measured on a Brookfield DV U+ apparatus with a RV06 
30 needle at a temperature of 23''C and at a speed of 10 rounds per minute. 

The masking agent may be appUed over part of flie surface of a 
substrate by hand, by spray, by using a roller, a brush, a pad or by olher 
printing iediniques, for examfriie sUk^screen printing. 

It is preferred to apply the masking agent over part but not Ihe 
36 whole suifece of tiie substrate by passing the masking agent through a screen, 
for example a fine silk, nylon or polyester mesh which has certain areas which 
are blocked to provide a pattern. This method allows veiy small portions of the 
substiate to be covered and a wide variety of patterns to be obtained. 
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The screen or mesh may comprise between 30 and 150 threads per 
centimeixe, preferably kss than 1^0 thiBads per centimetre, for exsunple 95 
threads per centbpetxe. This inay allow, a detaUed pattern to be ptihied whibt 
.ayoid|bi;i9 file screen or mesh becomii^ blodced. 

. Jtig l^&^er of the ina^dn^ whrai ^Ited tb.^ .^bstn»jN« 
: - r^iexiblif has a 1hid«ne«» oont\j^8^ be^iye^ 5 pm as|l 160 

%Is tengis df tWdinete mfy avbid tiie of ^jhpstii^ when tlie^^^^ film 

W is deported overlhe m&sldns aaetit Tlie teyeir havtafl ftiis rajit^ flildaiess 
may^be conventenHy applied ip the substrate by 6(^6n pirlnting techniques and 
may be sufficiently reslsfaant to remain In plac% durir^ handling of the substrate 
whilst be^g ad€kpted to be removeid from the substrats when desired. 
Once the maskinjs £@eht has been app^ 

IS preferably dried. The drying may occur at room tempenrature with or wllhout 
pulsed air or by heating the substrate with hot pulsed air or with infra-red 
lamps or in a heating oven, or by a combination of at least Iwo of these 
variations. The drying preferably occurs at a t^peraiure comprised between 
lO^'C and 20Cy'C. The masldng agent may first be heated at an oven 

20 temperature of less than 200**C, preferably at an oven temperature comprised 
between ISO^C and 190^C, preferably for not more than 10 minutssi more 
preferably for less than 5 minutes. The drying of the masldng agent may enable 
the evacuation of any volatile substances comprised in the masking agent 
which could adversely affect the subsequent deposition of the coating film. 

25' The coating film may be a solar control coating film and/or an 

infra red reflecting coating film and/or a low emlssivHy coating film and/or an 
antl*reflective coating film. A wlar control film as used herein refers to a 
coating film which increases the selectivity of the substrate i.e, the ratio of the 
proportion of incident visible radiation transmitted through the substrate to the 

30 proportion of incident solar energy transmitted through the substrate. 

The coating fUm may be transparent or substantially t^tnsparent; alternatively it 
may be opaque. 

The coating film may be deposited by a vacuum deposition technique, for 
example by magnetron sputtering. This is preferably the case when the 
as masking agent is an enamel. Alternatively^ Ihe coaling film may be pyrolytically 
formed, for example by chemical vapour deposition or formed In some other 
way. The coating film is preferably applied over the entire surface of the 
substrate. 



After tiie coating film has been deported on the substrate, 
preferably immediate^ after, the adherence to tile substate of ttie masJdns 
«igent which is covered with the coating ^ tnay be tested on samples by u^ng 
)Ae abrasion test d^bed In sl^daxd ISd/DIS 3537 paiagraph 7. Conditions 

3 used 1 rotatton and.np we^^A on ftie ami§. the xeference of the Abr&sHye 
V^ieel is C^l7. In thew oQn<lUttons, the^r j^centei^e, of the snjirface of 

. . ^e ma^di^ agent and flie coating fflm which are renioved bj^ jhe wheels from 
,.i,^e 8Ujt^» bf tijg'^^^ (^^) S . 

^' ^ '^ '^^^^ti^f c^¥5©rised b^w^ ^% and l]DP%,,^r8^ jsi^^mljiy oomp^ 

id betwe«^ SO% and X^%^ rti6dpt^&^^ 

*for exampte, 74% or 98% d^pani<%3 on tiie nature of the making agent. Such 
values for the ratio RW tmf ensuna that Hie ma^kirig agprit covered by the 
coating film is remov;^ easity without t^aties. The raitip la. meiisured, for 
example, by image teeabnent by a computer of a photography of tiie sarhple. 

js After the coating film has been deposited, the masking agent 

which Is covered by tiie coating film may be removed from the substrate, so as 
to provide a portion of the substrate substantially free of tiie coating film. 
In some embodiments, tiie masking agent which is covered by tiie coating film 
may be removed mechanically, for example by bmshing, or by the application 

20 of a fluid consisting essentially of water applied as a liquid on flie substrate, or 
be decomposed by heating or by applying UV light. Removal by application of 
water Is preferred, for estample, when the masking agent comprises inert solid 
partides. 

The removal of the masking agent may be achieved by hand 
25 after ti>e coating has been applied over the substmte or may be automated and 
included in the process of manufacture of the coated substrate. In the latter 
case, the masking agent wiU preferably be removed by tiie application of water 
through one or more nozzles which may be located at a distance of less than 
35 cm, preferably at a distance of about 25 cm from the substrate. The water 
SO may be applied in one or more steps, for example betiween one and five steps, 
preferably in three steps, at the same or different pressures for tiie one or more 
steps, tiie pressure being preferably tower than 120 bars, more preferably tower 
than 50 bars, most preferably tower tiian 25 bars. Values of pressure may be, 
for example between 1, 5, 10, 15, 20, 30, 60 and 100 bars. 
35 The substrate may undergo a pre-wetting treatment, before its 

removal by agpplicaflon of water, in which a film of water is fomtied at tiie 
surface of tiie substrate. The pre-wetdng treatment is preferably performed at 
atmospheric pressure. After tiie pre-wetting treatment, water may be applied at 
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a pressure of, for example, 10 bars in order to remove the majority of the 
masking agent covered by the coating film. Water may subsequently be 
applied at a pressure of, for example, 2S bars In order to riemove remaining 
traces qf the masking agent. ^ . . • . : : . 

. ^e Sji4bsfei^te msQ/ be rins^ by ^Uofiticttl of wEa@r and 
"^^ '^iii^ueniy dtied v/vSi hcA poised i^, preferablj/ at a ferhperature lower than 

JO ifee wStef ng^ be <j&iCt]picfeed b«6A^ lQ^;,Blid i0Cn pc&«t^ between 
■ 15''Cand"65°C ' '--..y. : 

The invention also relates to a substrate comprising a masking 
agent over part but hot the whole surfece of ijie substrate and a coating film 
deposited over at least part of the substrate which is coveted by the masldng 

15 agent chaiadeilsed in that Ihe masking agent is removable with water. 

In a preferred embodiment of tiie present Inveniion, tiie coating 
film comprises at least one metaliic infra-red reflective layer. In one particular 
embodiment of the Invention, the coating film oomprises a sequence of is^er as 
follows: dielectric layer/sUver/dielectric layer/sllver/dielectric layer. The dielectric 

20 layers may comprise, for example, tin oxide, zinc oxide, silicon nitride, titanium 
oxldei aluminium oxide or mixtures of one or more thereof. 

In all methods described, the substrate may be glass, for example 
a sheet of flat glass, particularly a sheet of flat glass intended for subsequent use 
as or incorporated In an azcliitectural or vehicle glazing panel It may undergo 

25 a thermal toughening treatment or a bending treatment before or after the 
coating fiim has been deposited onto at least part of its surface. Alternatively, 
the substrate may be a rigid or flexible plastics sheet material which may 
equally be intended for subsequent use as or incorporated in an architectural 
or vehicle glazing panel. For example, the substrate may be a PET or other 

30 plastics sheet material adapted to receive a coating layer and to be laminated 
or otherwise incorporated In a glazing panel intended for subsequent use as or 
incorporated in an arcliitectural or vehicle glazing pane. 

The non-coated portions of the substrate may be located at the 
periphery of tiie substrate. In the case of a windscreen* for example, this may 

35 reduce the likelihood of corrosion of the coating by ingress of moisture. Non- 
coated portions may also provide eiectrteal Isolation between the edge of the 
substrate and the coating layer If the windscreen's coating layer is electrically 
heatable and provide a portion at which electrical connectors may be arranged. 
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Non-coated portions of iiie aibstrate tnsf^ also be used as daia transmission 
window, i.e. a pocdon of tiie suiriGace area of the substcais adapted to permit 
eie<±cpinnagnetic dak transmls^on there thrtiu^^ 

bi iA iut&xer a^>ect, the ptesent invention relates to a subsixate as 
& \ cleflned .In cla&n 34. this sub$trat>B may be obtained direcflj; after the 
-i^psHibn of the coatttis^lm and.b^ice removal of the madiing "a^ent. 

; in ^nbttiiBr aspect, the presmt inyenlibn ii^tes to iOie use of a 
iji^a^thngagientasdeflhed in - , 

_ ' .^rU^et anc^f^ 
10: , d^n«d in t^eSn ai6. Trs«)ift olim^iai^ a^^ eiAaSan^^ Invisifili tp ft» 
-naked eyej may be d$|^dable on fi g(la2^n^ niarHi^^ by any one of tttie 
m^Ods d'est^ed bi'fiie pf«8ent,lhyjan1to These traces' may ocatt vtAien flie 
maskins agent over coated by the ooatins Aim 1$ not complei^ely removed from 
the sutfeu^e 6f the sheet of g^a^ afier appUcaflon, for example, of water,' rlhsing 
16 and subsequent drying of the sheet of glass. These traces may be detected by 
surface anall^ds techniques, for example Tof-SIMS. 

Fig. 1 is a cumulative number size diagram of particles of a 
masking agent according to the present invention. 

Fig. 2 is a differential of fig. 1, i-e frequency of particles of a 
20 masking agent acconlli^ to tiie present invention. 

We illustiate tiie pzesent invention by means of the following 
examples which should not be consider^ as a limitation to the present 
invention. 

EXAMPLES 

25 Example 1 

An enamel which comprises 60% of frit and 40% of medium is 
prepared. The frit is composed of 51.3% of SiOg, 21.6% of B2O3, 9.1% AI2O3, 
5.7% ZrOa, 4.2% NsgO, 1.5% TiOa, 1.4% ZnO, 1.3% F, 0.8% K^O, 0,8% BaO, 
0.7% CaO, 0.4% FC2O3, 0.2% PgOs and 0.02% Pb expressed in percentage by 

ao weight compared to the total weight of frit. The medium Is essantiaUy 
dipropyleneg^ool. 

Fig. 1 expresses the percentage In number of tiie particles of the 
solid phase of the masking agent. In this case the enamel, as a function of the 
partlde diameter of the solid phase i.e. cumulative number size diagiam. It may 

35 be obtEdned by measuring the diameter of each particic of a sample of the soHd 
phase of the enamel from which the medium has been substantialfej 
evaporated with a COULTER MULTISIZER insfrument. Fig. 2 is a differential 
of Fig. 1. The mean number diameter of the particles of the solid phase of the 
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enamel may be measured by adding the value obtained for the diameter of 
each particle arid dividing by the total number of partldes. A value of 8.8 ftm 
ha^ ^en found in tliis case/ 9^ 

ensffn^l have a diameter oornprised betvi/een 4.8.^m arid. 1^,8 ^Lim, I.e. within - 
4/im and +4^m of 8V8./im. r n-h. ,' . , 

: he^ a yiscoslfef of 35,0P() mPa^ and is 5C»een- 

thimiigh a 95 threads, p«t cdntimetiie ixiidsh ^yer part of a t^ttaiiguteur 
1 8heist|)iaoed oii « i»^mSit to iam. a i»|ii«A.«ft><Kt):.^0 vem wi^. is 1 

apprpximateiy 25 /^m; the i^as she^ [9 subs6qu4h% possei^ tiiroujg^ a 
hissing station £lt an oven temperature of leS'^C for 30 seconds and 
subsequentiy remains on the' cpnyeyot at thte level of teroperature for 90 
secorKis. The glass sheet Is then conveyed to a coater^ where a coating stack 

75 formed fiom a sequence of layers is deposited by magnetron vacuum 
sputtering in tiie form dfelectric^anrier/dldecfarfG/l^arriei/^ The substrate 

Is pre-washed by appUcation of water at a temperataire of about 15^C during at 
least 5 seconds and Is further conveyed under one ramp equi^^ed wiih nozzles 
which are placed at a distance of 25 cm from Ihe substrate. Application of 

20 water is achieved through tiiese nozzles at a pressure of 10 bars , followed by 
appUcation at a pressure of 25 bars from nozzles at a subsequent ramp. The 
masking agent covered by the coating film Is thereby totally removed. The 
substrate is rinsed with water and dried. 

In order to test the adherence to the substrate of the enamel which Is covered 
25 with the coating filrn^ a 10X10 cm sample of the substrate Is cut out and 1 
rotation of the abrasion test described in standazd ISO/DIS 3537 paragraph 7 is 
achieved with no weight on the arms and abrasive wheel of ref C517. The ratio 
of the suirface of the masking agent and the coating film which are removed by 
the wheels from the surface of the substrate to tite total surface swept by the 
30 wheels is of about 74%. 

Exampte_2 

Example 2 Is similar to example 1 except that the frit has the 
foliowing composition: 65.5% of SiOg, 16.0% of B^O^, 5.7% AI2O3, 4.5% ZrOg, 
3.0% Na^O, 1»6% TIO3, 1,2% ZnO, 0.9% K3O, 0.5% BaO, 0.5% CaO and 
35 0.3% Feg03 expressed in percentage by weight compared to the total weight of 
frit 

Examples 3-8 of Table I illustrate other fypes of masking agents, 
as well as their characteristicSi which may be used in a similar process. The 
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solvent or the medium in these examples is essentialty dipropyienegi^col emd is 
present as 44% by total weight of madcing agent before it is applied to the 
substrate. In examples 4, 6 and 8 Ae hiaskihg ^rit Is applied by filmograpiiy 
as a 50;im liquid ^m. For examples^, 5 and 7 a 95 threads per cen^mebe 

'■•'i^' Sapetenis'used.' 
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(1) not measured 

(2) Percentage in number of particles of the solid phase of tiie 
70 masking agent having a diameter udthln -4uot and of the 



mean numb^ dlameter 
(3) Not measurable 
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CLAIMS 

X. A method of fofimlng a cbatb^ at pairt of a sUTfeo? of a 
Jutirtrate Q$m|>^ 

1) applying a rtia^oi^ asjsnt comprl^riQ Inert solid pariides . 
49V^i:p^bu^^ 

tefteeofthefflfi^ 
' lUj remoi^g the masktog agent which is rovered b^^ 

coaling film Ixom the substrate by applicdfion of a fluid 
compielsing water^ so as to provide a poison of the 
substrate substantially free of the coating film. 

2. A method according to dalm 1 in which the masking agent 
comprises an enamel. 

3. A method according to dalm 1 In which the inert solid 
comprises an alkaline-earth carbonate. 

4. A method according to any of claims 1 to 3 in which the fluid 
consists essentially of water applied as a liquid. 

5. A method of forming a coating film at part of a surface of a 
substfate comprising in sequence the steps of: 

1) applying a masking agent comprteing partkdes of glass 
over part but not the whole surface of the substrate^ 

11} depositing the coating film over at least pari of the surface 
of the substrate which is covered by ilie masking agent 
and over at least part of the surface of the substrate which 
is free of the masking agent, 

Ul) removing the masking agent which is covered by the 
coating film from the substrate, so as to provide a portion 
of the substrate substantially free of the coating fihti. 

6. A method according to daim 5 in which the glass pariides 
are In theiorm of microbeads. 

7. A method according to claim 5 in which the glass partides 
are glass powder. 

8. A method according to claim 5 in which the glass particles 

are cullet 
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9. A method according to claim 8 in which the particles have a 
mean diameter comprised betsveen 5 and 100 iion, preferably 5 and 50/^m. 

10« A method of forming a coating film at part of a surface of a 
substrate comprising i^ 

1) alipfe^ing a masking agent over jKaft not ftie whole 
<rf the substrate, the masldns agent comprising a 
V' ^iid^hase 

: : - /ij^.: ^^^^^ 

10 d€|)b^r^ tiie <x»atiin^ Mm pv$r at least part of the surface 
. of the subsiarate wliich Is covered by the nrlasking agent 
and over at least part of the surface of the substicate which 
Is free bfihe masking agent, 
iii) remoxrfng Ihe 'masking agent which covered by the 
coating fikn ftom the substrate, so as to provide a portion 
of the substrate substantial^ free of the coating film. 
11« A method according to claim 10 in which the mean number 
diameter te comprised between 5 and 50 fj^m. 

12. A method according to claim 11 in which the mean number 
diameter is comprised between 8 and 15 fim. 

13. A method according to any one of claims 5 to 12 in which 
the masking agent Is removed by application of a fluid comprising water. 

14. A method according to ckdm 13 In which the fluid consists 
essentially of water applied as a liquid. 

15. A mefliod according to any preceding claims in which the 
masking agent comprises a substance selected from the group consisting of 
alcohol solvents, aromatic solvents^ aliphatic solvents, water and combinations 
of two or more of these substances. 

16. A method according to any preceding claims in which the 
masking agent is applied to the substrate by passing It through a screen which 
has certain areas which are blocked to provide a pattern^ 

17. A mefliod according to any preceding dalm in which the 
ms^ktng agent has a viscosity comprised between 25,000 and 40,000 mPa.s. 

18. A method according to any preceding claim in whldi the 
coating film is deposited under at least partial vacuum, 

19. A method of forming a coating film at part of a surface of a 
substrate comprising in sequence the steps of: 
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(I) applying an enamel over part but not the whole surface of 
thesubstmte, 

(ii) vacuuiii depositing the coating film over at least part of 
the fliurfape of the subsfaate which Js covered the 
#iamel oyer at. least part of tfie surfeoe bf Ihe 
Btibsto 

V rerftotflngtfwenam^dwhi 

'.^ / ^ flie substrates so lis a j)tfrllbyj qf 

. ^ , ; f : . ^MP'/^^^^^ efetoi2 or daJrn W^ irt whicH^l^ 

. 21. A method acxx^rding to dafan 19 or cialm 20 In which the 

enamel further comprises at least one compound selected from the group 
consisting of alcohol solvent, arom^c solvents, aliphatic soivehts, water and 
combinaflons of two or more of these soh/ents. 

22. A method accotdlng to any of claims 19 to 21 In which the 
enamel is removed by application of a fluid comprising water. 

23. A method according to daim 22 in which the fluid consists 
essentially of water applied as a liquid. 

24. A method according to any of claims 19 to 23 in which the 
enamel is applied to the substrate by passing it through a screen which has 
certain ax^s which are blocked to provide a pattern, 

25. A method according to any preceding claim In which the 
enamel has a vtaooslfy comprteed between 25,000 and 40^000 mPa.s. 

26. A method according to any one of claims 1, 2^ 3, 4, 13 to 18, 
and 22 to 25 in which the fluid is applied at a pressure of less than 120 bars. 

27. A method according to claim 26 in which the fluid is applied 
by passing through one or more nozzles. 

28. A method according to daims 26 or 27 in which the fluid is 
first applied to the substrate at abnospheric pressure, 

29. A method according to any preceding claims in which the 
masking agent Is dried at a temperature comprised between lO^C and 200^ 
before applying the coating film. 

30. A method according to any preceding claim in which the 
coating film is a solar-control coating flim, 

31. A method according to any preceding claim in which the 
substrate is a sheet of glass. 
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32. A method according io any preceding daim In which th« 
portion of the substrate substeintlally free of coaflaig is a peripheral porttpn 
of ttie substrate. - 

, ^^^^ 

portion of the substmfe suSsbmtiailsF free of iihe coafting is a, data tnanemi^ipn 

v., A sulS96»is cbttiprising a masking agent over part by* no* fte 

-M^oia suifece of ih9 sufestrat!? arid ^ ov^r at t^stpart of 

s^tbsbate v^«j^ a^rt^?a<Stei^ in^^^^^^ . 

. .<^^dnig aj|€ait is r 

" ' • J ^^/Osfl erf a tria^ng agent ajmpifeing a §^ ^^c*8dl6rom 
tfie ioui oOrisifiHhg o^^ eng&neis, uV Inert solids, liijl glass, ivj paiMcies ctf Itie 
solid phase of ttie masking" agent of which at least 50% in number have a 
diameter which is within -4fim arid +4#an of the mean number diameter of 
said partides and v) combination of two or more of tiie aforemenfioned. 
36. A gMtg comprising: 

• at least one sheet of gbss, 

• a coat^ Ucn over at least part of the surface of the at least 
one sheet of glass, 

characterised in that traces of a masking agent comprising at least one 
substance selected from the group consisting of enamel, glass and inert solid 
are present at the boundary between at least one non-ooated portion and at 
least one coated portion of the at least one sheet of glass. 
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ietheil Of 



The method comprises the steps of applyins a masking agent at 
part of a suirfece of the substrate, depositing the coating film over at least part 
of the sur&ce of the substrate which is covered by the masking agent and over 
at least part of the surface of tiie substrate which Is free of the masking agent 
and removing the masking agent from the substrate. The masking agent is 
preferably removed by the application of water. 
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